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(S| (57) Abstract: A protective circuit unit (52) is a composite body constructed by mounting a plane-mount type PTC thermistor (49) 
C\ together with a protective 1C (45) and FET unit (46) on a printed circuit board (44) by soldering, such as reflow soldering. The 
9S plane-mount type PTC thermistor (49), unlike a lead-equipped PTC thermistor, makes it unnecessary to form a circuit by connecting 
vH the lead terminal to the negative terminal or printed circuit board of a square element battery (41 ) by bending or electric welding, 
O and can be mounted on the printed circuit board (44) As a result, variations in resistance value caused as by bending stress or 

O high-temperature heat stress can be eliminated. And, the degree of thermal bonding to the element battery (41) can be adjusted by 
the arrangement of the thermistor (49), making a variety of control functions possible. 
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15 &nm^ 2 1 £(&igi?iicj;oT*UBf8sa!ii 2 ia>£cmfgg*Stt 

20 >hs«i <M<D®icit8f set:-?* ftrnmnmi 2M^^onm 

isns^PTcif-s^^ 1 2 9 tn&mmm 



WO 01/99211 PCT/JP01/0S332 

28 
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15 -5. M 5 4tt^y>KS«1 4 4<fc«gfl 1 c 1 4 

StFET3.=.y M 4 6 £i5IS&igP T Ctf— S** 1 5 1 fC«fco 
TMStlTO*. ftfcHmftl 4 1 ©IE««}*1 4 2tt#Jl&JI 
*-*£IMaTOTftfcilifL ! ftl 4 1 ©UgagHM 4 3|iftB^mJft 
1 4 1 0 1 ®lC(0#f&lt£ftTU£. >hS«1 4 4(D©*#|6) 

20 OiBtflUgSg*- 1 4 3(D$^MIi1 4 1 OililC5fiJ»LTl>*. 
ffSffl I C S*WlCtt2®0FET 1 47iFET1 4 8 "C#6fc 
SFETazy M46, P T C1J--S7>* 1 5 1 lf?V > 
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&i*ftMHD*fty-Ki 5 2iCcky$is3tiTa. 4 

42i«yj>hS«1 4 4£*UTIE««S(DJg&y-Kl 5 3 IC«t 
US^^tlT^S. ftBM^yM 5 4tt^U>hS«1 4 4«fc 
10 &mm I C1 45^FETlZ7h1 4 6 <t®^JB P T C X 

^i5i c^otaissn*. 

*jwn-r*. yy>hg«i 4 4<D£203s&iBic**y-> 

15 A»A//!fOJ:lCQlUmUffiiES«?-1 4 9 <h%U ft 1 5 

hi 4 6£iB3SgJBPTCtJ--5**1 5 1 £3*yttlt*. y 
20 7P-tt^#lt«F«:fflUT^»J>hS«1 44fc, fcg/fj I CI 4 
5^>ISI^PTC*-5^ 1 5 1 fc<S5<0&S£t:-*Sg2 5 
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41*, ^iiil 4 1 ©®£m*iittm*«&-f£M8lt&f£<h, fl 

&±<d «»: 3 tz*mmo&m 6 ce^ti*, p t c-*- 5 * 

*M 5 1 >hS«1 4 4±|C«@J?J I C 1 45^>FET3Zy 

M 4 6&FI(;£2CU7n-yjl'4ry >^afc<t?©l*A/£f*tt(c 

JCoTHSI-rS. CCDCtlCcty. SUSU&PTCU— 1 5 1 
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1 5 i &itM£m*tZxmt. ffigSJBPTCtf-s* 
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6 -r<5X€<h. jEM0ft*V-Kl 5 3 £f|gfll<0tMgy - M 5 2 
*yy >b««1 4 4lCttA/£»&r<5Ig0>&fc<5. i&£#2 0 
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giioiifiRtuT, a 9 izfFtJ:? izmmmm ei 
ififtB&n&i e 2 tm7ft/^^©ffiymi/ffliESss^i 6 3®Tiai 



WO 01/99211 PCT/JP01/05332 

32 

6 Z<Df»8£0*3UjEg«*1 6 3li$g&ic«fc*Sg±## 
1U, J^TBiltgJ&PTCtf-Sa* 1 6 1 IJ> fcJBfgmftl 6 2 
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y^i4tiTffiffl©ra©gom?i!!yty^fej:^-5-osii^aj*s«-c# 

20 $. 
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2 2. 6Eit©ma!!/ty*T£:>T\ 

stnePTcif-$x^ii % gaEftmTfttiHEFET^esa^g^s 



WO 01/99211 PCT/JP01/05332 

36 

2 3. nmrty*<Dmmijm*s 

(a) Zf*J >hS«(C#gffl I C£®|tgJ&<0PTC1J— 
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25. m&m2 4mm<Dmmrty*omm*&'z&'2T> 
2 6. mfkrty*<Dmmi>mit, 

20 (d) ig (c)©a» sknmojEmtnmiz* ^tiztim&iEmtn 

2 7. m*^2 6ietf<0Sft/ty*<0S®;fr&T<6oT\ 



WO 01/99211 PCT/JPOl/05332 

37 

Tabs. 

2 8. 11*312 7fEit<DS$/1y*®S8i§:fr&TfcoT\ 

29. nmrty*<D®miimits 
Km-**** 

(c) f&EJS&ffl 'J - H&MB?U > hS«*fimWlc!8SI^, 
10 (d) X€(c)®&v ifJE^^iBOE^UVhSfi^^S-r* 

15 3 1. »*3S3 0fBil<0Sj6Ay^OSJS^Ta&oT» 

xg(d)i*« mNSS0&»3<tfco3g©&&«£»ys*\ 

3 2. m?ft/Vy^©®Jg^tt, V&oXs 

(a) yj>hS«(C«Sffl I C£®ISgfcPTC1f— 5**£I4A/ 

20 (b) i8(a)©^ saie^y > hssciEeiiigojs^ffl y - 

(c) iiS/'ftoiEgijteic-e'ti-etiwiiBEgiitg^a^ffly-K 

(d) Ig(c)©», ^EM^?ft«l:B([i2^y > hs«*nft«ia-rsis 



. WO 01/99211 PCT/JPO 1/05332 

38 

33. m*mz 2Ett<os»/ty^©»s*a. 

Tfc5„ 3 4. ||3jtJl3 3E$0m;fe/Vy^Si§#asT&oT, 

mto 



WO 01/99211 



1/11 



PCT/JP01/05332 




WO 01/99211 



PCT/JP01/05332 




WO 01/99211 



3/11 



PCT/JPO 1/05332 




WO 01/99211 



PCT/JP01/05332 



4/11 

@6 



at 
\ 




WO 01/99211 



PCT/JP01/05332 



6/11 




WO 01/99211 



7/11 



PCT/JP01/05332 



1 OA 




7 9 



1 0 B 




WO 01/99211 



8/11 



PCT/JP01/05332 



1 1 A 



ft 



t 






t 











1 1 B 



16 V 



\ 




WO 01/99211 



PCT/JP01/05332 




10/11 



Ml 3 




-J 

J7 



t-f 

J* JO 



WO 01/99211 PCT/JP01/05332 

11/11 

41 mmnrn 

4 5 I c 

4 9 MH^PTC-y— 

5 2 MHfl}:iz:yh 



INTERNATIONAL SEARCH REPORT 



lutciuatioaal application No. 

PCT/JP01/05332 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01M 2/10, 10/42, H05K 1/16, H01C 7/02 



Accanfag to International Patent 



B. FIELDS SEARCHED 



MSatann oocttmcctatiop searched (classification system followed by classification symbols) 
Int. CI 7 H01M 2/10, 10/42-50, H05K 1/16, H01C7/02 



Documentation searched other than inhuman documentation to me extent mat such documents are included in the fields searched 
Jiteuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shi nan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 



Bletttuaic data base consulted timing the intenwtkiwl search (name of data base and, where practicable, search terras used) 
WPI (DIALOG) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of 



with mrtication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



Y 
A 

Y 

Y 
A 
A 



JP 8-167433 A (Kyocera Corporation), 

25 June, 1996 (25.06.96) (Family: none) 

Claim 1; Par. Nos. [0016], [0024] to [0025] ? Pigs. 4(a), 

4(b) 

JP 8-329913 A (Sanyo Electric Co., Ltd.), 
13 December, 1996 (13.12.96) (Family: none) 
Claim 1; Par. Nos. [0019] to [0020]? Fig. 1 

JP 10-144356 A (Japan Storage Batteiy Co., Ltd.), 
29 May, 1998 (29.05.98) (Family: none) 
Par. Nds. [0003] to [0005], [0021] to [0026]; Figs. 1, 
5, 6 



JP 7-130342 A (Sanyo Electric Co., Ltd.), 

19 May, 1995 (19.05.95) (Family: none) 

Claims 1 to 3; Par. NOs. [0021J to [0023]; Figs. 



1, 3 



WO 92/09993 Al (Kabushiki Kaisha Komatsu Seisakusho) , 
11 June, 1992 (11.06.92), 
& JP 4-206603 A 



1,13 
2-4,6-9,11, 
12,14-22 



2-4,6,11,12 
5 

7,14-22 

8,9 
10 

23-34 . 



n Further 



are fisted in the c ontinua tion of Box C Q See patent farnily annex. 



Special categories of cited 
A" ducairunrl defining the general state of the art which boot 

considered to be of particular relevance 
*K* earner doainimi hat pehnshsd «n aftw the iafttnartlonai fittng 
date 

"L" document which may throw doubts an priority ctahn^B) or which is 
cM to cstaUisb ttepub^eatlro 
special reason (as specified) 
*0* document referring to an end dactosurc, use, cadribirJco or other 



T* docernanl pobhsfacd prion to (he 
than the priority date claimed 



international filing dat e hut l ate r 



"T* later document pnbhshed after the international filing date or 
priority date and not fa conflict wto the appKcatxonbrt cited to 
n reto taod the principle or theory uDdertying the invention 

"X* d o e arac at of particular relevance; the ffofrTrt invention cannot be 
considered novel or cannot be conaio^toiDrohrean brmitrw 
step when the do c um e n t ts taken alone 

*Y" document of pertjcalar relevance; the claimed invention cannot bo 
considered to involve an inventive itep when the document is 
combined wttb one or more other seen documents, such 
cuuibiiialloD being obvious to a person drilled in the art 
doc um ent member of the same patent femfly 



Date of the actual completion of the international search 
21 September, 2000 (21.09.00) 



Date of mailing of the mternationa) search report 
02 October, 2001 (02.10.01) 



Name and majfang address of the ISA/ 
Japanese Patent Office 

Facsimile No. 

Form PCMSA/210 (second sheet) (July 1992) 



Authorized officer 



Telephone No* 



* .i • v 



BBfflBfMJ- PCT/jPO 1/063 3 2 



A. 38W©»-*-«»#©#« (BBW&HHB (IPC) ) 
Int. CI* H01M 2/10, 10/42. H05K 1/16, H01C 7/02 



a«E*tfofc«d>iwMt mmmm (ipo ) 



Int. Cl r . H01M 2/10, 10/42-50, H05K 1/16, H01C7/02 



a*mm$i&&n 1926-1996 

nxmm^mm&m 1971-2001 

B*SSA&9tt£&*ft 1994-2001 

n*mmm%£»m 1996-2001 



WP1 (DIALOG) 



Bg-*-&fcg«t>6>ftS:fcl» 



9*g>gB<p#^ 



x 

Y 



Y 
A 
Y 



JP 8-1 6 74 3 3 A 0M:?8s££*fc) 
2 5. 6£. 19 96 (2 5. 0 6. 9 6) , C77§P— *b) 
[0016], [0 0 2 4] - [0 0 2 5], 04(a). (b) 

JP 8-329913 A (H#©t88c^&) 

13. 12/J. 1 996 (1 3. 1 2. 9 6) , (775D— *U 

ifrfcgl. [00.1 9] - [0020] , 01 

JP 10-144356 A (B*m?6«5t£*fc) 

2 9. Sfi. 19 9 8 ( 2 9 . 0 5 . 9 8) , 07r 5 JJ —ft L) 



1. 13 

2-4, 6-9, 11, 
12,14-22 

2-4,6,11, 12 

5 

7, 14-22 



*» oa*«r#i-) 



*oTJ&M4#fc<r^a|*.e>*v3 -few 
r& j > h 7 7 5 y 



21. 09. 00 



Q ?. 10 ,( U 



BBBaBMl«>*a*l**>"C3fe 

0*84*1^ (I SA/JP) 
SS$##1 0 0-8 9 1 5 
SCSS'fftHBS^BHTB 4#3* 



03-3581-1101 



4X 



7 7 3 8 



64 14 



«5tPCT/I SA/2 10 (S&2^-S?) (1998*7^) 





B6RW!8M- PCT/JP01/0 53 32 > 












I Y 

1 A 
A 


[0003] - [000 51 , [002 U - [0026J , H 
1. 5, 6 

jp 7-1 30342 a (Bnwma&w 
iJL 6JI * 1995 (1 9 - 05 - 95) • <*rsy-fcu 

f8*Jgl-3, [002 1] - [00231 s HI, 3 

WO 9 2/0 9 9 9 3 A 1 (KABUSHIKI KAISYA KOMATSU 
SBISAKUSHO) 1 1. 6Ji. 199 2 (1 1. 0 6. 9 2) 
& JP 4-206603 A 


8,9 
10 

23-34 [ 



«5fcPCT/l SA/210 (SR2^-S?C3fiit) (1 9 9 8^7^) 



